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Abstract
RACIAL/ETHNIC DIFFERENCES IN FATALITY RATES FROM MOTOR VEHICLE
CRASHES: AN ANALYSIS FROM A BEHAVIORAL AND CULTURAL PERSPECTIVE

By Huda Hamdan, M.S.
A thesis submitted in partial fulfillment of the requirements for the degree of Master of
Science at Virginia Commonwealth University.
Virginia Commonwealth University, 2013
Major Director: Dr. Sarah Jane Brubaker
Assistant Professor, Wilder School of Government and Public Affairs

Ethnic/racial minorities in the United States are overrepresented in fatalities from motor
vehicle crashes (MVC). Growing evidence indicates that there are differences among
racial/ethnic groups in risk of involvement in fatal crashes. Based on previous research,
numerous factors may be involved in high racial/ethnic fatality rates from MVCs, including
failure to use safety equipment, driving while under the influence of alcohol/drug, red light
running, and speeding. Using data from the Office of the Chief Medical Examiner (OCME) and
the FR300P Police Crash Report, this project explores differences in variables associated with
traffic safety behavior and traffic law obedience between non-White and White road users
(drivers, passengers, and pedestrians). Results indicate that there is a significant association
between race/ethnicity and driving while under the influence of alcohol/drugs (DUI). Those
endeavoring to develop more effective traffic safety prevention and education programs may
consider the effect of social/cultural factors in future efforts.

CHAPTER 1.
INTRODUCTION TO THE STUDY
Fatalities and injuries from motor vehicle crashes (MVCs) are significant public health
issues. Indeed, the World Health Organization (WHO) has estimated that by the year 2020,
traffic crashes will be the third leading cause of death and disability world-wide. Currently,
motor vehicle crashes are the eighth leading cause of death for Americans of all ages and
races/ethnicities (NHTSA 2006). Although these rates are based on deaths and injuries of all
Americans, they are not equally distributed amongst all racial/ethnic minorities in the United
States (Ward, 2007).
Growing evidence indicates that there are differences among racial/ethnic groups for risk
of involvement in fatal crashes. Race/ethnicity is “one of the largest areas of disparity in rates of
motor vehicle crash injuries and fatalities . . . and ethnic minorities are disproportionately
affected” (Caetano, 2005). For example, the 2002 leading cause of death data show that deaths
from motor vehicle crashes constitute 6.8% of deaths from all causes for Native Americans and
more than 4.7% for Hispanics (NHTSA, 2006). These rates were considerably lower for Whites
(1.6%), African Americans (1.8%), and Pacific Islanders (2.5%). In addressing this problem, the
National Highway Traffic Safety Administration (NHTSA) is seeking out those most at risk of
death or injury from motor vehicle crashes by establishing new and more effective ways to
reduce behaviors that contribute to motor vehicle traffic crashes. Of special interest are
racial/ethnic minorities who are disproportionately killed in traffic crashes.
Thinking about the relationship between racial/ethnic minorities in the United States and
fatal motor vehicle crashes often requires examining cultural and behavioral values that may
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contribute to racial disparities in motor vehicle crashes. This may help in developing strategies
and solutions that encourage positive changes in driving behaviors and safety awareness.
Current strategies for reducing traffic injuries and fatalities focus on training and
educating individuals on risk behaviors and their consequences. Also they focus on limiting risk
behaviors by the enforcement of traffic regulations. Traditional strategies also aim at protecting
drivers from the consequences of risk behaviors by modifying and enhancing road and vehicle
design. Although these strategies have had some notable improvements in reducing the fatal
crash rate, the rate of improvement in traffic safety has slowed in recent years which may be
attributable to factors that are not currently addressed by traditional traffic safety interventions.
For example, one risk factor that is not included in the subset of current factors that affect
the fatal crash rate is the “culture” of the society. Some officials from the traffic safety
community believe that more attention should be given to culture in order to achieve significant
reductions in motor vehicle crash related casualties. In other words, more attention should be
given to underlying reasons behind traffic behaviors and actions.
The purpose of this research is to explore some cultural and behavioral issues that may
produce behaviors and actions that lead to fatal crashes amongst racial/ethnic minorities in the
United States. This study intends to examine racial/ethnic minority groups’ traffic behaviors by
evaluating variables associated with risk taking and abiding with traffic laws.
This study aims to provide evidence-based findings that may assist decision makers and
contribute to transportation program adjustments. Results may also assist in the development of
countermeasures to reach those most at risk of death or injury in a motor vehicle crash, help
improve traffic safety, and contribute to future transportation programs that help decrease the
rates of minorities’ traffic fatalities in the United States.
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This chapter discusses the statement of the problem and provides a review of the relevant
literature regarding race/ethnicity and fatalities from MVCs, in addition to factors of fatal MVCs,
minorities and high risk behavior, and minorities and law obedience. It also examines the social
resistance framework as the theoretical basis for this research. At the end of this chapter, the
limitations for this project are reviewed. Chapter 2 is the methods section in which the general
research questions and hypotheses are provided. It also reviews the research design, data
collection measure and procedure, variables of interest, and data analysis. Chapter 3 focuses
mainly on the results of the analysis. The concluding chapter discusses the results of the results
of this research and provide some implications and suggestions for future research.

STATEMENT OF THE PROBLEM
Previous research indicates that non-White racial/ethnic groups in the United States are
more likely than Whites to be involved in fatal motor vehicle crashes (NHTSA, 2006). They
experience high fatality rates as drivers, passengers and pedestrians. Populations of minorities
are also increasing, which stresses the importance of studying fatalities amongst minority
racial/ethnic groups.
U.S. Census data from 2000 and 2010 show steady annual increases in the populations of
African Americans, Hispanics, and Asians. At 43%, Hispanic and Asian populations have the
largest rate of increase between 2000 and 2010, followed by African Americans with a rate
increase of 13%, and for Whites, the change was an increase of 6% (U.S. Department of
Commerce Economics and Statistics Administration U.S. Census Bureau, 2010). These trends
are expected to continue in the future (NHTSA, 2006).
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Most research and policy related to traffic issues and violations address characteristics of
traffic problems by focusing on demographic factors and individuals’ backgrounds (e.g. age,
education, race/ethnicity, economic status, employment). They also aim at analyzing vehicles
and road types. Although results from these studies are fruitful, they still do not provide a
broader analysis of the influence of culture on individuals’ traffic behaviors.
This study suggests that casting a wider net that examines social and cultural aspects
may prove useful for determining possible factors of high MVC fatalities among minority groups
in the United States. Results from such examination may improve efforts to reduce and prevent
traffic fatalities.

LITERATURE REVIEW
This section provides an overview on the fatality analysis reporting system (FARS) of the U.S.
Department of Transportation. It also presents background information on fatalities from MVCs
and race/ethnicity in the U.S. and in Virginia. Additionally, the most common causes and risk
factors that lead to fatal MVCs are discussed. The final part of this discussion presents a
discussion on minorities’ engagement in high risk behaviors and abidance with the law.
Race/Ethnicity Reporting
The Fatality Analysis Reporting System (FARS) is a U.S. Department of Transportation
database in the public domain. Since 1975, FARS has been reporting data on fatalities that occur
from all motor vehicle traffic crashes. In 1999, race/ethnicity was added to the list of variables
collected in the FARS system. Since that time, almost half of the U.S. states reported
race/ethnicity for 90% of fatalities. By 2002, only 12 states failed to report race/ethnicity to
FARS for at least 90% of recorded fatalities (Briggs, 2005).
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Motor Vehicle Fatalities and Racial/Ethnic Groups
The NHTSA annually calculates leading causes of death for all race/ethnicity and age
groups. Data on the leading cause of death is acquired from the Centers for Disease Control and
Prevention’s (CDC) National Center for Health Statistics. The following are some of these
findings for 2002:
1) For Native Americans, motor vehicle traffic crashes had the most serious effect. For
all ages, motor vehicle crashes were the third leading cause of death (NHTSA, 2006).
2) For Hispanics or Latinos, motor vehicle traffic crashes were the fifth leading cause of
death (NHTSA, 2006).
3) Motor vehicle crashes were ranked the seventh cause of death for Asians and Pacific
Islanders (NHTSA, 2006).
4) Fatalities from Motor vehicle crashes were the eighth leading cause of death for
Whites (NHTSA, 2006).
5) As for African Americans, motor vehicle crashes were not one of one the ten most
leading causes of death. (NHTSA, 2006).
The CDC’s Morbidity and Mortality weekly report (MMWR) included death rates for all
race/ethnic groups from 2003-2007. Native Americans had the highest motor vehicle related
death rates for that period. Whites came in the second place and were followed by African
Americans and Hispanics who had similar rates. Asians and Pacific Islanders had the lowest
death rates (CDC, 2011).
Multiple factors lead to fatal crashes. The next section provides an overview of the most
common factors that lead to fatal motor vehicle crashes.
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Causes and Risk Factors
Leading causes and risk factors of fatal motor vehicle crashes include non-use of safety
equipment, driving under the influence, red-light running, and speeding. Each of these factors are
discussed in greater detail below.

-

Safety Equipment Use
The use of traffic safety equipment effectively reduces the risk of having serious injuries.

However, important differences in using traffic safety equipment were found amongst
racial/ethnic minorities. It is estimated that only 70% of US drivers use seat belts. Some driver
populations are more likely than others to be non-users of seat belts. For example, in a recent
study published by the NHTSA, African Americans continue to have significant lower rates of
wearing seat belts than other races and ethnicities (NHTSA, 2009).
National data on child safety seats show that booster seats protect children better than
seat belts; however, only 19% of eligible children use them. Nearly 65% of fatally injured
American Indian children were not seated in a booster seat at the time of the fatal crash, followed
by 55% of Hispanic and African Americans children, 40% of Asian children, and 30% of White
children (Garrison & Crump, 2007).
-

Driving Under the Influence(DUI)
There are differences in drinking patterns within each racial/ethnic group. According to

the CDC’s Morbidity and Mortality Weekly report, in 2006 Native Americans had the highest
proportion killed in alcohol-impaired crashes (48%), followed by Hispanics (36%), African
Americans and whites (both 31%), and Asians and Pacific Islanders (23%) (CDC, 2011).
Racial/ethnic groups that are at most risk for alcohol-impaired driving were included in the
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NHTSA’s 2010 alcohol and highway safety report. Native Americans and Whites are among
those at most risk. The picture is less clear for Hispanic and African American drivers. While the
vehicle mile traveled (VMT) measure shows that African Americans and Hispanics are more
likely to DUI than Whites, the Crash Incidence Ratio (CIR) measure shows that Hispanics are
more at risk for alcohol-impaired driving than African Americans and Whites (NHSTA, 2010).
-

Red Light Runners
The number of MVCs in the U.S. that occur at intersections has increased from 40% in

1996 to 43% in 2001. Between 1992 and 1996, fatal red light crashes increased from 1888 to
2242. This number increased another 25% from 1996 to 2001 (from 2242 to 2804), indicating
the need for controlling this increasing problem (Romano, 2005).
A research conducted by the Pacific Institute for Research and Evaluation examined fatal
crashes that took place between 1990 and 1996. This study shows that a number of factors lead
to an increase in red light running. Drivers who are young, male, consume alcohol, have an
invalid driver license, and who are involved in previous traffic convictions are at a higher risk of
running red lights. These factors are uniform across all racial/ethnic groups. It was also found
that Hispanics and Whites are more likely to be involved in red light running than African–
Americans. There are no differences in the prevalence of red light running between Hispanics
and the majority of the U.S. population (Romano, 2005).
-

Speeding
Speeding is considered a primary reason for fatalities in motor vehicle crashes. It is

estimated that 30% of all fatal crashes include one or more drivers who were exceeding the speed
limit. In general, younger drivers are more likely to report speeding; males are 50% more likely
than females to admit to speeding. In terms of race/ethnicity, it is still not clear if there are
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differences in speeding amongst racial/ethnic groups. However, it is estimated that 22% of
Native American/Alaskan drivers and 18% of Hispanic drivers are more likely to have been
stopped for a traffic-related violation than are other drivers (NHTSA, 2002).
From previous research it can be concluded that fatalities from MVCs among
racial/ethnic minorities in the United States can be contributed to driving under the influence,
failing to use the seat belt, running red lights, and speeding. All the aforementioned factors can
be associated with high risk behaviors and law disobedience. The next section examines the
association between these two categories and racial/ethnic minorities in the United States.

Minorities and High Risk Behavior
Public health research suggests that individuals of non-dominant minority groups,
racial/ethnic groups and members of low socioeconomic status, are often more likely to get
involved in different high risk behaviors, compared to the majority or dominant group. Such high
risk behaviors include smoking (Osypuk, Kawachi, Subramanian, & Acevedo-Garcia, 2006;
Sorensen, Barbeau, Hunt, & Emmons, 2004), alcohol consumption, use of marijuana (Friese &
Grube, 2008; Gerevich, Bacskai, Czobor, & Szabo, 2010), sexual risk and HIV risk behaviors
(Dariotis, Sifakis, Pleck, Astone, & Sonenstein, 2011; Del Amo, 2011; Trepka et al., 2008). They
also tend to have poor diet and limited physical activity (Cockerham, 2005), and they
demonstrate more unsafe driving-related behaviors such as failing to use seat belts, running red
lights, etc. (Braver, 2003).
Despite genetic differences in non-dominant minority groups and the heterogeneous
events that may have led to their marginalization (e.g., through enslavement, colonization, or
immigration), disparities in high-risk behaviors and health outcomes among minorities remain
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significantly common. Consequently, it is expected to observe similar patterns in social entities
that include minorities, Maori New Zealanders vs. “pakeha” New Zealanders of European
descent, Australian Aborigines vs. white Australians, First Nations tribes vs. the rest of Canada,
aboriginal Taiwanese vs. Chinese-ethnic Taiwanese from the mainland, Turkish immigrants vs.
Dutch descent in the Netherlands, non-Jews vs. Jews in Israel; Native Americans vs. White
Americans, and African Americans vs. Whites in the United States (Factor, Kawachi,
&Williams, 2011). In all these cases, non-dominant minorities exhibit higher rates of high-risk
behaviors, which result in excess burdens of morbidity and mortality.

Minorities and Law Obedience
According to Michael Tonry in his book “Ethnicity, Crime, and Immigration,” members
of some disadvantaged minority groups in Western societies are more likely to be arrested,
convicted, and imprisoned for violent, property, and drug crimes. This applies to minority groups
who are of a different race from the majority population, such as African Americans in the
United States, England, and Canada, or of different ethnic backgrounds, such as Yugoslavs or
Eastern Europeans in Germany and Finns in Sweden (Tonry, 1997). Differences in patterns of
law disobedience and justice system experiences of members of racial/ethnic minorities in a
country are not simply the result of group differences in wealth, social status, or political power.
Criminal justice research provides additional insights into the relationship between
race/ethnicity and traffic fatalities. Recent surveys indicate that the American public generally
lack confidence in the criminal justice system. In 2002, the National Institute of Justice found
that 73% of Americans expressed lack of confidence in the criminal justice system. In 1998, the
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General Social Survey found that 78% of Americans expressed lack of confidence in the courts.
This may have negative outcomes (Tyler, 2005).
Trust in the legal system is especially important to motivate the public to voluntarily
cooperate with the police. Such cooperation indicates that people are internally motivated to
obey the law as a law-abiding society. Research findings suggest that trust and confidence in
police depends on how police officers exercise their authority (Tyler, 2005). When the police
abuse their authority, the public’s trust in the police declines, leading to less cooperation and
greater law breaking (Tyler, 2005).
The lack of trust and confidence in the police and courts is widely found among minority
citizens. The consequences of low legitimacy amongst minorities lead not only to greater lawbreaking behavior, but also to a general unwillingness among minority groups to work with the
police (Tyler, 2001). This paper examines high risk behaviors and abiding with traffic laws
among racial/ethnic minorities. The next section presents a background on MVCs and
racial/ethnic minorities in Virginia.

Motor Vehicle Crashes and Racial/Ethnic Minorities in Virginia
From 2004 – 2010, national MVCs fatality rates are 14.8 per 100,000. While the highest
rate is registered in Wyoming (30.20 per 100,000), Massachusetts has the lowest rate (6.25 per
100,000). Rates in Virginia are approximately 11.55 per 100,000. Resembling NHTSA analysis
on national fatalities, data from 2004-2011 indicate that from 2004 until 2007 fatalities have
been increasing steadily. However, as was expected by the NHTSA, Virginia fatalities increased
from 740 cases in 2010 to reach 764 cases in 2011.
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In terms of minorities, Virginia is among 12 states that failed to report race/ethnicity for
at least 90% of fatalities. The other states include Alaska, Hawaii, Idaho, Indiana, New York,
Rhode Island, and Utah (Briggs, 2005). The total population of minorities in Virginia has
significantly increased from 2000 – 2010. In 2000, the minority population was 2,112,874. In
2010, the number increased to 2,814,574, marking an increase of 33.2% (U.S. Department of
Commerce Economics and Statistics Administration U.S. Census Bureau, 2010).

Summary of Literature Review
After reviewing earlier studies on fatality rates from motor vehicle crashes among
different races/ethnicities, it is evident that racial/ethnic minority groups are disproportionately
killed in motor vehicle crashes. As there is an increase in the population of minorities on a
national level, it is predicted that by 2020 motor vehicle crashes will be the third leading cause of
death, which may have a serious effect on racial/ethnic minority groups. Also, racial/ethnic
minorities exhibit higher rates of high-risk and law-breaking behavior.
Further analysis of racial/ethnic groups’ traffic behavior is needed. The following section
provides an overview of studies on social and cultural factors that are associated with the
probability of involvement in fatal crashes. It also discusses the social resistance framework
which proposes an explanation on how social influences may lead racial/ethnic minorities to get
engaged in high risk traffic behaviors and not abide with traffic laws.

THEORETICAL FRAMEWORK
Studies of the relationship between social and cultural factors and fatal crashes have
found that involvement in a fatal crash varies by gender, age, ethnic group, social class,
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educational capital, and economic capital. Gender has been identified as a significant indicator
for MVCs. Men are twice as likely as women to commit traffic violations and die from fatal
crashes. Age is also another indicator. Younger drivers are more likely to be involved in fatal
MVCs and high risk traffic behavior. As discussed previously, racial/ethnic groups are
disproportionately killed by MVCs. Education and economic capital are two dramatic indicators
of involvement in fatal crashes. Fatalities from MVCs were found to be higher among people
with low levels of education and socioeconomic status (Factor, Yair, & Mahalel, 2010). In
addressing the problem of minorities’ tendency to be engaged in high risk behaviors and to
disobey the law, various social theories have been put forward.
Proposed explanations can be divided into two groups. First, macro-structural
explanations focus on the structural conditions that influence the behavior of individuals, e.g.
Colón’s “belief in destiny theory” (Byrd et al., 1998), Ulrich Beck’s “risk society, safety culture
paradigm, and theory of acculturation” (Romano, Voas, & Lacey, 2010). Second, micro-agentic
theories focus on the individual and perceive him/her as detached from structural constraints, e.g.
Jessor’s “problem behavior theory, or PBT” (Griffen et al., 2004 & Factor, Kawachi, &
Williams, 2011). One theoretical framework that offers a more comprehensive explanation and
takes into account the role of the social structure as well as the individual is the social resistance
framework.
This section provides an illustration of the social resistance framework and how it can be
used to explain the relationship between racial/ethnic disparities in fatal MVCs, and law
disobedience and high risk behaviors.
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Non-dominant Minorities and Social Resistance
Non-dominant (racial/ethnic) minorities are “members of society who are defined by
others as ‘different’ in biological, cultural, behavioral, or organizational terms” (Factor,
Kawachi, &Williams, 2011, p. 1295). Perceiving minority groups as ‘different’ may deny them
access to valued resources so that “selected ethnics are confined to a limited range of low
pay/low prestige economic positions and to ethnically homogeneous slums” (p. 1295). As
segregation deepens, interactions among members of minority groups increase, which
strengthens their cultural, organizational and behavioral identity. Minorities eventually consider
themselves independent from the society and will often have lower levels of attachment to their
community.
Based on the social resistance framework, as a result of discrimination and other
demographic factors, non-dominant minority groups become alienated and detached from the
society. They eventually develop active means to express their dissatisfaction and resilience
(Factor, Kawachi, &Williams, 2011). They sometimes gradually start to create a collective
identity that pressures members of minority groups to avoid behaviors of the dominant group.
Consequently, resistance and avoiding acting as the dominant majority result in noncompliance
with the country’s laws and unhealthy outcomes. For this research, the social resistance
framework is being used as a proxy to create a framework that may explain the reason
racial/ethnic minorities are overrepresented in fatal MVCs.
Social Resistance and High Risk Behaviors
Social scientists have found that minority – majority conflicts produce both oppositional
social identity and an oppositional cultural frame of reference (Factor, Kawachi, &Williams,
2011). A collective identity is possessed by individuals who have a sense of belonging to their
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social surrounding. It is expressed by shared feelings, attitudes, behaviors, languages, and
beliefs. A collective identity is produced by individuals’ collective experiences such as wars,
conquests, and slavery. Based on their collective experiences, non-dominant minority groups
develop their own collective identity that perceives the treatment of the majority as an ongoing
oppression. As a result, non-dominant minority groups sometimes react in ways that exclude
them and prevent them from assimilating with the collective identity of the majority (Factor,
Kawachi, &Williams, 2011).
In addition to developing an oppositional social identity, non-dominant groups seek to
protect their oppositional identity and to distinguish themselves from the majority by developing
an oppositional cultural frame of reference. Members of non-dominant minority groups associate
various behaviors such as being thin, not smoking, and wearing seat belts with the majority
group. Based on the social resistance framework,
To maintain their own oppositional social identity and oppositional
frame of reference, members of non-dominant minority groups
pressure each other not to “act white”, i.e., not to embrace attitudes
and behaviors that are identified with the majority group (Factor,
Kawachi, &Williams, 2011, p.1297).
Alienation, Detachment, and Disobeying the Law
Research shows that alienation and social exclusion among non-dominant minority
groups may cause a lack of commitment to implemented laws and regulations, which may lead to
greater levels of noncompliance with state laws. Non-dominant minority groups are more aware
of injustice than other groups, therefore they perceive the legal system as less legitimate or
deficient. It can be expected therefore, that minority groups living in societies with racial/ethnic
segregation, are more likely to be less attached to the mainstream society and may exhibit higher
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levels of not abiding with the country’s laws including traffic laws, alcohol and drug
consumption bans, and smoking restrictions (Factor, Kawachi, &Williams, 2011).
Application of Social Resistance Framework
Growing evidence indicates that minorities are less likely to commit to safety traffic
rules. For example, data show that minorities are more likely to drive while under the influence,
not to wear seat belt, run a red light, and exceed the speed limit. While these behaviors may be
perceived as high risk behaviors, they are also considered to be against the law. Minorities’
involvement in high risk behaviors and illegal actions can be at least partially explained by the
social resistance framework. Figure (1) is a graph of the framework this thesis proposes.
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Discrimination and various
individual demographic and
socioeconomic variables

Lack of attachment to the country,
the perception of alienation,
perceived procedural injustice, and
perceived anonymity.

Resistance

Law
Disobedience

High Risk
Behavior

Higher
Fatalities from
MVCs

Figure (1): Social resistance framework and high fatalities from motor vehicle crashes
CHAPTER 2.
METHODOLOGY
This chapter discusses the research questions and hypotheses, as well as target
population, sample, data source and collection, in addition to variables, and an overview of the
data analysis approach.
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The research method proposed for this study is a case study of one year of state data
gathered by the Virginia Commonwealth University Transportation Safety Training Center. It
will incorporate a statistical non-experimental quantitative approach, using a between-subjects
design and a correlational framework. Available data do not assess motivation for safety and
legal/illegal practices; however findings help to assess the potential relationships between safety,
legal/illegal practices and race/ethnicity.

Research Questions and Hypotheses
This study examines the following research questions:
ResQ1: Were racial/ethnic minorities who died from a fatal crash more likely to demonstrate
high rates of traffic risky behaviors than Whites before and at the time of the crash (safety
equipment use failure and not following safety speed)?
H1: Members of minority groups are more likely than Whites to be found not using
safety equipment before the fatal crash.
H2: Members of minority groups are more likely than Whites to be found not following
the safety speed before the fatal crash.
ResQ2: Were racial/ethnic minorities who died from a fatal crash more likely to demonstrate
high rates of disobedience for official traffic laws (illegal actions, speeding, underage driving,
driving under the influence)?
H3: Members of minority groups are more likely than Whites to have been speeding
before the fatal crash.
H4: Members of minority groups are more likely than Whites to have been involved in an
illegal action before the fatal crash.
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H5: Members of minority groups are more likely than Whites to have been under the
influence at the time of the fatal crash.
H6: Drivers of minority groups are more likely than Whites drivers to be under age at the
time of the fatal crash.

Target Population
The subjects are 764 individuals who died from fatalities due to motor vehicle crashes
that took place in Virginia between January 1, 2011 and December 31, 2011. These cases
covered 707 fatal crashes in which 764 died; 535 drivers, 154 passengers, and 75 pedestrians
(Virginia Department of Motor Vehicles, 2011).

Data and Coding
Data were collected through the Virginia Commonwealth University Transportation
Safety Training Center. Two data sources were used - the Office of Chief Medical Examiner
(OCME) and the FR300P Police Crash Report (APPENDIX A). These data sources provided
both independent and dependent variables. The OCME is “responsible for determining the cause
and manner of deaths that occur under certain circumstances in Virginia” (Virginia Department
of Health). It provided data on the race/ethnicity and the blood alcohol analysis for cases
reported in 2011. The FR300P Police Crash Report is used to investigate and report motor
vehicle crashes and determine and document circumstances associated with such crashes. From
the FR300P, primary data on the following variables were investigated: age of deceased, speed
before crash, speed limit, safety speed, driver’s action, drinking, safety equipment use,
pedestrian’s action, pedestrian drinking, and pedestrian’s wearing reflective clothing. Other
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variables from the FR300 police report were also investigated, including gender, , weather
conditions, light condition, roadway surface condition, and vehicle condition.
Collected data from the above sources and from the above sources and the independent
and dependent variables that were investigated are all associated with those who died from fatal
crashes. In the following section, the coding of independent and dependent variables are
discussed.

Coding of Independent Variables
-

Minority Status: Classification of race and ethnicity is based on the 1977 guidelines on
Race and Ethnicity Standards for Federal Statistics and Administrative Reporting. Race
and ethnicities were categorized as Hispanic, White, non-Hispanic, African-American or
Black, non-Hispanic, American Indian or Alaska Native, Asian, and Native Hawaiian or
Other Pacific Islander. Race/ethnicity is coded as follows:
White: White
Non- White: Hispanic, African-American or Black, non-Hispanic, American Indian or
Alaska Native, Asian, and Native Hawaiian or Other Pacific Islander.

-

Gender:
Female
Male

-

Age Group:
Adolescent: from 13 to 19 years old.
Other: less than 13 and greater than 19 years old.
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Coding of Dependent Variables
-

Safety Equipment Use:
Yes: lap belt only, shoulder belt only, lap and shoulder belt, child restraint, helmet, other,
booster seat.
No: no restraint used

-

Driver’s Action:
Not illegal: no improper action, failure to stop at through highway, failure to set out
flares or flags avoiding pedestrian, avoiding other vehicle, avoiding animal, crowded off
highway, blinded by headlights, avoiding object on roadway, failure to maintain proper
control, and over correction.
Illegal: exceeded speed limit, improper passing of school bus, cutting in, overtaking on
hill, overtaking on curve, overtaking at intersection, other improper passing, wrong side
of road, did not have right of way, following too close, failure to signal or improper
signal, improper turn-wide right turn, improper turn-cut corner on left turn, improper turn
from wrong lane , other improper turn, improper backing, improper start from parked
position, disregarded officer or flagger, disregarded traffic signal, disregarded stop or
yield sign, driver distraction, driving through work zone, driving without lights, improper
parking location, hit and run, eluding police, improper passing, car ran away-no driver,
and improper or unsafe lane change.

-

Drinking: this variable is measured based on the medical examiner’s report on Blood
Alcohol Level (BAC) and drug level.
Yes: blood alcohol concentration of 0.08% W/V (weight/volume) or more, blood cocaine
concentration of 0.02 or more milligrams per liter, blood methamphetamine concentration
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of 0.1 or more milligrams per liter, blood phencyclidine concentration of 0.01 or more
milligrams per liter, and blood 3,4-methylenedioxymethamphetamine concentration of
0.1 or more milligrams per liter.
No: if levels of alcohol and drug are less than the above stated levels.
-

Pedestrian’s Action:
Not illegal: crossing at intersection with signal, crossing not at intersection-rural,
crossing not at intersection-urban, coming from behind parked cars, getting off or on
school bus, getting on or off another vehicle, walking on roadway with traffic-sidewalks
available, hitching on vehicle, working in roadway, and not in roadway.
Illegal: crossing at intersection against signal, crossing at intersection no signal, crossing
at intersection diagonally, playing in roadway, walking in roadway with traffic-sidewalks
not available, walking in roadway against traffic-sidewalks not available, standing in
roadway, and lying in roadway.

-

Pedestrian Drinking: this variable is measured based on the medical examiner’s report
on Blood Alcohol Level (BAC) and drug level.
Yes: blood alcohol concentration of 0.08% W/V or more, blood cocaine concentration of
0.02 or more milligrams per liter, blood methamphetamine concentration of 0.1 or more
milligrams per liter, blood phencyclidine concentration of 0.01 or more milligrams per
liter, and blood 3,4-methylenedioxymethamphetamine concentration of 0.1 or more
milligrams per liter.
No: if levels of alcohol and drug are less than above stated levels.

-

Pedestrian Reflective Clothing:
Yes: wearing reflective clothing.
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No: not wearing reflective clothing.
-

Under Age:
Yes: under 18 years old
No: over 18 years old.

-

Age Group:
Adolescent: from 13 to 19 years old
Adult: from 20 to 64 years old.
Senior: 65 years old or older

Statistical Analysis
I used the Statistical Package for the Social Sciences (SPSS), version 20.0 to run the
statistical procedures. In order to better examine safety behavior and abidance with traffic laws
of the deceased, a cross tabulation analysis for all variables was conducted. I used Chi-square
test to test hypotheses of safety behavior and law obedience. Fisher’s exact test was used for
samples where the minimum expected counts for the Chi-Square test were less than 5. Goodman
and Kruskal's gamma was used to assess the strength and direction of the relationships. The
results for each hypothesis are presented individually below.
The sample for this study is comprised of Whites and non-Whites who died from fatal
crashes (N = 673 excluding missing cases). Whites represented (71%) of the sample and nonWhites represented (29%). Of the 673 reported cases, drivers constituted the highest percentage
of the sample (70%), passengers came next (19%), and finally pedestrians (11%).
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The six Traffic Safety Behavior and Law Obedience indices for this study were speeding
over speed limit, speeding over safety speed, safety equipment use, underage driving, blood
alcohol analysis, and illegal actions.
Statistical analysis was conducted in two phases. First, in order to measure the correlation
between race/ethnicity and high risk behaviors and law disobedience, a cross tabulation analysis
was used. The distribution of cases is displayed by their values on employed variables in a
contingency table. The joint frequency distribution were analyzed using the chi-square statistic
or in some cases Fisher’s exact test to determine whether variables on drivers’, passengers’, and
pedestrians' high risk behaviors and law obedience are statistically independent of or associated
with their minority status.
In the second phase, a logistic regression was applied to investigate the joint effect of
race/ethnicity and other factors on the prevalence of law disobedience and high risk behaviors
among fatal MVCs.

CHAPTER 3.
RESULTS
The results of this research are presented and discussed in terms of each hypothesis.
This section starts with presenting a frequency distributions for all independent and dependent
variables. Then, the statement of the hypothesis is presented followed by a statistical analysis for
each hypothesis. Overall, more than one hypothesis turned out to lack any statistical significance,
but one significant relationship was found.
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Table 1: Frequency Distribution for all Independent Variables
Variable
Drivers-Gender

Status
Female
Male
Total

Drivers- Age Group

Frequency

Percent
114
412
527

21.6
78.2
100

Other
Adolescents
Total

508
19
527

96.4
3.6
100

Drivers -Minority Status

Non-White
White
Total

115
361
476

24.2
75.8
100

Passengers - Minority Status

Non-White
White
Total

44
88
132

33.3
66.7
100

Pedestrians – Minority Status

Non-White
White
Total

33
32
65

50.8
49.2
100
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Table 2: Frequency Distribution for all Dependent Variables
Variable
Drivers-Under Age Driving

Status
No
Yes
Total

Drivers- Safety Equipment Use

Frequency

Percent
524
3
527

99.4
0.6
100

No
Yes
Total

233
277
510

45.7
54.3
100

Speeding over Speed Limit

No
Yes
Total

246
165
411

59.9
40.1
100

Speeding over Safety Speed

No
Yes
Total

184
196
380

48.4
51.6
100

Drivers- Illegal Action

No
Yes
Total

110
401
511

21.5
78.5
100

Drivers- Alcohol/Drug

No
Yes
Total

94
133
227

41.4
58.6
100

Passengers- Safety Equipment Use

No
Yes
Total

80
65
145

55.2
44.8
100

Passengers- Alcohol/Drug

No
Yes
Total

18
23
41

43.9
56.1
100

Pedestrians-Safety Equipment Use

No
Yes
Total

55
3
58

94.8
5.2
100
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Hypothesis 1: Members of minority groups are more likely than Whites to be found not using
safety equipment before the fatal crash.
Table 3: Drivers, Passengers, and Pedestrians - Safety Equipment Use and Minority Status
NW
W
Count Column N Count Column N
Status
Safety Equipment Use
%
%
No
52
46.4%
162
46.3%
Drivers
Yes
60
53.6%
188
53.7%
No
24
60.0%
45
52.3%
Passengers
Yes
16
40.0%
41
47.7%
No
28
96.6%
22
91.7%
Pedestrians
Yes
1
3.4%
2
8.3%
Chi-square results for drivers and passengers (χ² (1) = .001, p>.05; χ² (1) = .649, p > .05)
respectively
Gamma for drivers and passengers respectively: .003, p> .05, .155, p > .05
Fisher’s exact test for pedestrians: .584, p > .05
The first hypothesis proposed that drivers, passengers, and pedestrians of minority groups
who died from a fatal crash were more likely than Whites to have not been using safety
equipment before that fatal crash. The null hypothesis of statistical independence cannot be
rejected for any of these relationships; gamma values were low for drivers and passengers.
Hypothesis 2: Members of minority groups are more likely than Whites to be found not
following the safety speed before the fatal crash.
Table 4: Speeding over Safety Speed Percentages and Minority Status
NW
W
Status
Speeding Over Safety
Count
Column N
Count
Column N %
Speed
%
No
44
48.9%
121
47.3%
Drivers
Yes
46
51.1%
135
52.7%
Chi-square results for drivers (χ² (1) = .070, p > .05)
Gamma for drivers: .033, p > .05
The second hypothesis explored the possibility that non-White drivers who died from a
fatal crash were more likely than White drivers to have been speeding over the safety speed
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before the fatal crash. A chi-square test of independence found no significant relationship when
the frequency of speeding over the safety speed was compared to race of the driver.
Hypothesis 3: Members of minority groups are more likely than Whites to have been speeding
before the fatal crash.
Table 5: Speeding over Speed Limit Percentages and Minority Status
NW
Status
Speeding over
Count
Column N
Count
Speed Limit
%
No
44
Yes
46
Chi-square results for drivers (χ² (1) = .105, p > .05)
Gamma for drivers: -.039, p > .05

Drivers

57.4%
42.6%

121
135

W
Column N %
59.4%
40.6%

The third hypothesis proposed that non-White drivers who died from a fatal crash were
more likely than White drivers to have been speeding over the speed limit. A chi-square test of
independence was calculated comparing the frequency of speeding over the speed limit for
White and non-White drivers who died from a fatal crash. No significant relationship was found.

Hypothesis 4: Members of minority groups are more likely than White to have been involved
in an illegal action before the fatal crash.
Table 6: Drivers and Pedestrians - Illegal Action Percentages and Minority Status
NW
W
Count Column N Count Column N
Status
Illegal Action
%
%
No
23
20.7%
79
22.4%
Drivers
Yes
88
79.3%
274
77.6%
No
28
90.3%
25
83.3%
Pedestrians
Yes
3
9.7%
5
16.7%
Chi-square results for drivers (χ² (1) = .135, p > .05)
Gamma for drivers and passengers respectively: -.049, p > .05, .302, p > .05
Fisher’s exact test for pedestrians: .473, p > .05
The fourth hypothesis proposed that non-White drivers and pedestrians who died from a
fatal crash were more likely than White drivers or pedestrians to have been involved in an illegal
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traffic action. A chi-square test of independence was calculated comparing the frequency of
illegal actions of White and non-White drivers, and a Fisher’s exact test was calculated for the
same purpose with pedestrians. No significant relationship was found.
Hypothesis 5: Members of minority groups are more likely than Whites to have higher blood
alcohol/drug content before the fatal crash.
Table 7: Drivers, Passengers, and Pedestrians - Being under the Influence of Alcohol/Drug
at the Time of the Crash and Minority Status
NW
W
Count Column N Count Column N
Under the Influence of
%
%
Alcohol/Drug
No
14
25.0%
75
47.2%
Drivers
Yes
42
75.0%
84
52.8%
No
7
53.8%
10
40.0%
Passengers
Yes
6
46.2%
15
60.0%
No
6
37.5%
4
28.6%
Pedestrians
Yes
10
62.5%
10
71.4%
Chi-square results for drivers and passengers respectively: (χ² (1) = 8.390, p < .05, χ² (1) = .663,
p > .05)
Gamma for drivers and passengers respectively: -.456, p < .05. .273, p > .05
Fisher’s exact test for pedestrians: .709, p > .05
Status

The fifth hypothesis proposed that non-White drivers, passengers, and pedestrians who
died from a fatal crash were more likely than White drivers, passengers, and pedestrians to have
been under the influence of alcohol/drugs. A chi-square test of independence was calculated
comparing the frequency of DUI for White and non-White drivers, passengers, and pedestrians.
A significant relationship was found for non-White drivers. Gamma was found to be moderate
and negative (-.456, p < .05), which means that the likelihood of DUI decreases if the deceased
driver was White. For passengers and pedestrians, gammas were weak and positive (.273, .200
respectively). White passengers and pedestrians were more likely than non-Whites to be under
the influence of alcohol or drugs.
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Hypothesis 6: Drivers of minority groups are more likely than White drivers to be under age
before the fatal crash.
Table 8: Under Age Driving and Minority Status
NW
Status
Safety Speeding
Count
Column N %
No
114
99.1%
Drivers
Yes
1
.9%
Chi-square results for drivers (χ² (1) = .139, p > .05)
Gamma for drivers and passengers respectively: -.223, p > .05

W
Count
Column N %
359
99.4%
2
.6%

The final hypothesis in this analysis investigated if non-White drivers who died from a
fatal crash were more likely than Whites to have been under 18 years old at the time of the crash.
A chi-square test of independence found no significant relationship.
Analysis of the joint impact of all independent variables on DUI
The joint impact of the race/ethnicity, age and gender on DUI is shown in Table 8, which
presents the output of the logistic regression. The outcome shows that DUI is positively
associated with being non-White. A non-White driver who dies in a fatal crash is approximately
2.5 more likely than a White driver to be DUI at the time of the crash (p<.05). No significant
gender or age group effect was detected.

Table 9: Variables in the Equation
B
S.E.
NW
.862
.353
Male
.387
.381

Wald
5.962
1.031

Step 1a

Senior
20.741 23120.400
.000
Adult
21.388 23120.400
.000
Constant
-21.469 23120.400
.000
No. of cases: 215
Chi-square results for drivers (χ² (1) = 16.271, p < .05)
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df
1
1

Sig.
.015
.310

1
1
1

.999
.999
.999

Exp(B)
2.367
1.472
1017828273.571
1944935283.868
.000

Summary of Cross-tabulation and Logistic Regression Analysis Findings
This analysis tested six hypotheses and found one to be statistically significant. There
was a significant association between race/ethnicity and driving while under the influence of
alcohol/drugs. No statistically significant association was found between race/ethnicity and
underage driving, speeding over speed limit, speeding over safety speed, drivers’ safety
equipment use and drivers’ illegal action. Also, no statistically significant association was found
between race/ethnicity and passengers' safety equipment use and being under the influence. The
same applies to analysis results for pedestrians’ illegal action, pedestrians’ safety equipment use,
and pedestrians’ being under the influence of alcohol/drugs. In examining the joint impact of
DUI and race/ethnicity in addition to other independent variables (age and gender), a non-White
driver who dies in a fatal crash was found to be approximately 2.5 more likely than a White
driver to be DUI at the time of the crash (p<.05). No significant gender or age group effect was
detected.
CHAPTER 4.
DISCUSSION AND CONCLUSION
This research examines predictors that may explain why non-dominant minority groups
in the United States are overrepresented in fatal MVCs. The research questions were designed
based on the social resistance framework, which suggests that social resistance is the driving
force behind law disobedience and high risk behavior amongst non-dominant groups. The
theoretical framework is derived from the social resistance framework, which may provide
possible explanation of the high MVC fatality rates amongst non-Whites.
To answer the research questions, the relationship between safety traffic behavior and
abidance with traffic laws amongst racial/ethnic minorities, and fatal motor vehicle crashes in
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Virginia was investigated. This goal was achieved through a secondary analysis of data from the
2011 FR300 police report and the Medical Examiner’s database. A cross tabulation analysis was
conducted to answer the research questions and analyze proposed hypotheses using a
significance level of 0.05. A logistic regression was performed afterward to ascertain if other
variables such as age and gender are related to whether drivers, pedestrians, and passengers abide
with the traffic laws and follow safety procedures. Variables that were tested to investigate safety
behavior are following safety speed and safety equipment use. For traffic laws obedience, speed
limit, illegal action, underage driving, and being under the influence of drugs/alcohol were
tested.
This study did not confirm findings that there are differences in safety behaviors between
Whites and non-Whites who died in fatal crashes. When analyzing variables that measure law
obedience for both groups, DUI was the only significant predictor, as non-Whites were found to
be almost twice as likely as White drivers to drive under the influence. Based on gamma
statistics (-0.456), there is a moderate negative relationship between DUI and minority status.
Furthermore, the outcome of the logistic regression model reveals that the correlation between
DUI and factors other than the minority status such as age group and gender was insignificant.
Theoretical Implications
Based on the data analysis, there is no evidence of social resistance amongst nondominant minority groups, as they did not demonstrate higher rates of high risk behavior and law
disobedience when compared with White road users. Driving under the influence was the only
significant difference between Whites and non-Whites. However, it would be folly to make the
assumption that minority groups are more likely to disobey traffic laws by looking at only one
factor.
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There are possible explanations for the lack of empirical support from this analysis for
the social resistance framework. First, variables that are used to predict the safety behavior of
road users may not be enough for the analysis. Other predictors for safety behavior were not
measured in this analysis because they were not available in the used dataset. These include
driver distraction (using cell phones, eating/drinking, talking with passenger), staying in driving
lane, maintaining following distance, maintaining occupancy rates, and following warning signs.
Second, this research is looking at subjects who died from MVCs, therefore, disobeying traffic
laws and unsafe traffic behavior may be already more prevalent amongst them. Accordingly, it
may be unlikely to find significant differences between Whites and non-Whites in traffic law
obedience and safety behavior. Third, based on both the literature and theory, the model
suggested in this research is assuming that the outcome of higher fatality rates is caused by law
disobedience and high-risk behavior. These assumptions may be false, however; higher fatality
rates from MVC amongst racial/ethnic minorities may not be attributed to law disobedience and
high risk behavior and therefore, the social resistance framework may not provide a strong
theoretical understanding of this problem.
Other Research Implications
Findings of this research are inconsistent with previous research which shows that
racial/ethnic minorities were more likely to be involved in high risk behavior and not abide with
laws and regulations. There were no differences in safety traffic behavior (following safety speed
and using safety equipment) between White and non-White drivers who died from a fatal crash.
This is inconsistent with previous research which shows that racial/ethnic minorities were less
likely to use safety equipment. The same applies to most variables that were used to measure law
obedience. There were no differences between Whites and non-Whites in speeding, underage
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driving, illegal action, and being under the influence of alcohol/drugs for pedestrians and
passengers. This could be an indication that fatalities amongst racial/ethnic minorities are not
caused by law disobedience and high risk behavior. Higher fatalities may be attributed to other
social factors such as income, education, language illiteracy, or religiosity. Also, it could be an
indication that rates of safety behavior and law obedience have decreased for Whites and became
similar to non-Whites.
Having DUI as the only significant difference between Whites and non-Whites, is
another implication. Rates of DUI were found to be higher amongst non-Whites while gender
and age were not related to DUI rates. DUI may be happening as a function of other predictors
such as culture and education.
Limitations and Strengths
In this research, data were analyzed regarding Virginia’s fatalities, and the research
sample therefore does not represent national estimates. Having limited access to variables on
safety behavior is also another limitation that is crucial to understanding the safety behavior of
racial/ethnic minorities. Also, the used dataset does not include data that provides further insight
into the cultural and socioeconomic differences for racial/ethnic minorities, which may serve as
predictors of DUI behavior. One last limitation of this research is related to sample selection.
The subjects for this study had all died from fatal crashes, and may be more likely to not abide
with traffic laws and not follow safety procedures. Therefore, results concluded from the analysis
may not represent the overall population of White and non-White road users.
Despite its limitations, the current study has several strengths. First, data collected for this
research are primary data collected directly by police officers at the time of the crash. Having
raw data facilitates data manipulation and grouping of variables to serve the research purpose.
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Second, data used for this study are recent (2011); this provides a better understanding of the
current racial/ethnic groups’ traffic behavior. Third, it allows for the evaluation of racial/ethnic
minorities traffic behavior from a new angle. Last but not least, there is growing evidence that
police profiling may influence the credibility of the FR300. However, data collected on variables
used in this research are less prone to profiling effect. They are based on actual observations
(safety equipment use, age, gender, deceased action), and scientific analyses and calculations
(speed limit, safety speed, blood alcohol level).
Future Research
Future studies can investigate racial/ethnic overrepresentation in fatal MVC from two
perspectives. The first approach is to further analyze the social resistance framework and other
theoretical frameworks that may explain processes underlying racial/ethnic differences in
drinking and driving behaviors. The second approach is to study how certain factors (e.g.
income, education, occupation) that may be associated with the high fatality rates from MVCs
amongst racial/ethnic groups.
Although the model created for this research does not explain the high fatality rates of
minorities in MVCs, it may still apply if additional variables and predictors were examined. In
case further analysis revealed significant differences in safety behavior between Whites and nonWhites, the social resistance framework may still apply to high fatalities from MVCs amongst
racial/ethnic minority groups. It can be studied further by creating surveys and qualitative
interviews that examine if racial/ethnic groups believe that they are being discriminated against
and if -as a result of discrimination and social injustice- they are being detached and alienated
from the society. Also, analyzing perceptions of minority groups on high risk behavior and law
obedience is necessary to understand how social resistance may result in risky outcomes.
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Studying religiosity and fatalism may also provide a better insight into understanding
safety behavior and DUI amongst non-White road users. Fatalism is defined as “the idea that
what happens (or has happened) in some sense has to (or had to) happen” (Solomon, 2003, p.
435). Several studies have found that there was a significant correlation between individuals’
belief in fate and destiny and their health behavior. In a study conducted in 1992 by I. Colón, the
relationship between the likelihood of wearing a seat belt and belief in destiny was examined for
1063 participants. The results of this research revealed that individuals who believed in destiny
were significantly less likely to wear seat belts. This can also be applied to DUI and safety
behavior by doing a qualitative research that addresses the following questions: How do minority
groups perceive fate? How much control does fate have on individuals’ life? Can individuals
make choices that impact their lives? Which is more likely to lead to negative outcomes; fate or
individuals’ actions?
In addition to the aforementioned theoretical frameworks, other social issues (education,
occupation, and income) are worth looking into to explain the overrepresentation of racial/ethnic
minority groups in fatal MVCs. Higher education level is associated with better employment and
eventually higher income and less economic hardship (Saegert, Adler, Bullock, Cauce, William,
& Wyche, 2006). Individuals with lower levels of education are more likely to perform labor
jobs and may do shift work more often which may require traveling at night and during adverse
weather conditions. This may increase the likelihood of being involved in a fatal crash.
Individuals with lower educational attainment may also have lower paid jobs and
therefore may live in lower income neighborhoods. One study shows that areas with high
proportions of minority and low-income households exhibit an increase in pedestrian-vehicle
crashes (Cottrill & Thakuriahb, 2010). Such neighborhoods may possess inadequate facilities for
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pedestrians such as roads of poor quality and insufficient number of sidewalks. Low income may
not only be associated with living in poor neighborhoods, but may also be related to high stress
level which may lead to heavy drinking. Frequency of heavy drinking is positively associated
with stress. It is suggested that stress does not lead to frequent drinking but to frequent
consumption of larger quantities of alcohol (Dawson, Bridget, & Ruan, 2005). Stressors resulting
from low income may be associated with occupation, legal issues, living in high crime
neighborhoods, or other factors.
For future research, it may be more applicable to conduct analysis on non-fatal crashes to
obtain necessary information. Studying the occupation of minority groups who have been
involved in a vehicle crash may permit analyzing how occupation may increase the likelihood of
driving at night and during adverse weather conditions. Additionally, examining stress levels and
alcohol consumption of the same group may facilitate understanding the relationship between
stress, heavy drinking, and DUI.
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